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PAPER IN THIS NUMBER. 


“Special Features and Handling of ‘ Cost-Plus’ Contract 
at a Southern University.’’ By Thomas C. Atwood. 


Reprints from this publication, which is copyrighted, may be made, 
provided full credit is given to the author and the Society. 

Contributors are hereby notified that proof will not be submitted to 
them for examination unless requested before the toth of the month pre- 
ceding the month of publication. 


MINUTES OF MEETINGS. 


Boston, February 15, 1922. A regular meeting of the 
Boston Society of Civil Engineers was held this evening at 
Lorimer Hall, Tremont Temple, and was called to order at 7.30 
P.M. by the President Robert Spurr Weston. 

The minutes of the January meeting were read and approved. 

The President announced that the Board of Government 
had elected Mr. James W. Ingalls to membership in the Society. 

The Secretary read a letter from Mr. William E. McClintock 
accepting the honorary membership to which he had been elected. 

The President then called upon Past President Leonard 
Metcalf, Chairman of the Committee on Inter-Society Relation- 
ship, who presented a report of the Board of Government con- 
cerning the formation of the Affiliated Technical Societies of 
Boston and recommended the adoption of the following re- 


solution: 
I * 
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“« Be it Resolved that: The Boston Society of Civil Engineers 
approved the purpose and general provisions of the constitution 
of the Affiliation of Technical Societies of Boston submitted 
with the notice of the meeting of January 25, 1922; that it join 
the Affiliation; and that its Board of Government be and is 
hereby directed and empowered, by itself or through such 
representatives as it may appoint, to take any and all steps that 
may be necessary to assist in perfecting the organization of the 
proposed Affiliation and to.effect the participation of this Society 
as a member thereof, and, further, to negotiate and make in 
behalf of this Society the necessary working agreement to govern 
the relations, rights and obligations of the Affiliation and the 
Boston Society of Civil Engineers.” 


The resolve was adopted by a unanimous vote of the meeting. 
It was thereupon voted that the Secretary submit this resolve by 
letter ballot to the members of the Boston Society of Civil 
Engineers for their action. 

The meeting thereupon adjourned and a joint meeting of 
the Boston Society of Civil Engineers, Boston Section American 
Society of Mechanical Engineers, and the Boston Section 
American Institute of Electrical Engineers was called to order, 
with the President, R. S. Weston in the chair. 

The Chairman then introduced Mr. Gerrit Fort, Vice- 
President of the Boston & Maine Railroad, who read a paper on 
“Problems of Freight Transportation in New England;’ and 
Mr. Benjamin Franklin Fitch of the Motor Terminals Company 
of New York, who read a paper on the ‘‘ Co-ordination by the 
Unit Containers System by the Railways, Waterways, Highways 
and Traction Lines for a Relief of New England Transportation.” 
There were 100 members and guests present. 

The meeting adjourned at 10.30 P.M. 


RicHarD K. HALE, Acting Secretary. 


Boston, February 28, 1922. A special meeting of the 
Boston Society of Civil Engineers was held jointly with the 
Boston Section, American Society of Mechanical Engineers and 
the Boston Section, American Institute of Electrical Engineers 
this evening in Lorimer Hall, Tremont Temple. 
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The meeting was called to order at 7.45 by Dugald C. 
Jackson, Chairman, Boston Section, American Society of 
Mechanical Engineers. 

Honorable John N. Cole, Commissioner of Public Works, 
Commonwealth of Massachusetts, read a paper on ‘ Problems 
Due to the Growth of the Motor Truck as a Freight Carrier:”’ 
and Professor W. K. Hatt, Director of Advisory Board on High- 
way Research, read a paper on ‘‘ General Situation in Highway 
Transport and the Need of Research in that Field.” 

There were present 150 members and guests. 


RicHARD K. HALE, Acting Secretary. 


Boston, March 1, 1922. The Sanitary Section of the Boston 
Society of Civil Engineers held its annual meeting this evening. 

At 6.15 P.M., an informal dinner was held at the Boston 
City Club: 

At 7.50 P.M., the business meeting was called to order in the 
Society Rooms, by the Chairman, H. K. Barrows. 

The records of the January meeting were read and approved. 

The annual report of the Executive Committee was read and 
accepted. 

Edgar S. Dorr for the Nominating Committee presented the 
following nominations for officers for the ensuing year: 


Chairman — Arthur D. Weston. 
Vice-Chairman — John P. Wentworth. 
Clerk — H. P. Eddy, Jr. 
Executive Committee — 

Dana M. Wood. 

George A. Sampson. 

Ralph W. Loud. 


~ On motion of Robert Spurr Weston, the Clerk was instructed 
to cast one ballot for the officers as nominated. 

The final report of the Committee on ‘‘ Methods of Design 
and Construction, and Results of Operation of Submerged Pipe 
Lines for Outfall Sewers ’ was presented by George A. Sampson. 

On motion of Mr. Metcalf it was voted to accept the report 
and to print it in the JOURNAL. 
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The Chairman then introduced Dr. David L. Belding, 
Biologist, Division of Fisheries and Game, Department of Con- 
servation of Massachusetts, who presented a paper on “ The 
Effect of Pollution on Fish Life.” 

The paper was discussed by Messrs. Hale, Metcalf, Arthur 193 
Weston and Robert Spurr Weston. 

On motion of Mr. Metcalf, a rising vote of thanks was given 
to Dr. Belding for his courtesy in presenting the paper of the 
evening. 

Chairman Barrows then presented the incoming Chairman, 
Mr. Arthur D. Weston. 

Adjourned at 10.00 P.M. 

Members and guests present at the dinner, 13. 

Members and guests present at the business meeting, 30. 


Joun P. WENTWORTH, Clerk. 


Boston, February 8, 1922. A regular meeting of the 
Designer’s Section was called to order at 6.15 P.M. Twenty 
were present. The minutes of the two previous meetings were 
read and accepted. Chairman Rice announced the appointment 
of a Nominating Committee as follows; Ralph W. Horne, 
Henry C. Sheils and James S. Crandall, to report at the Annual 
Meeting in March. 

Mr. O. A. Olstad, New England Manager for the Blaw-Knox 
Company, was then introduced and described the development 
and application of steel forms for concrete structures of various 
types, illustrating his talk with slides and by means of the 
reflectorscope. 

Meeting adjourned at 8.00 P.M. 

ARTHUR L. SHAw, Clerk. 


Boston, January 20, 1922. — The first regular meeting of 
the Northeastern College Section of the Boston Society of Civil 


Engineers was held this evening at the Society rooms, Tremont 
Temple. 
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Organization of the Section was the purpose of the meeting, 
which was called to order by Mr. E. C. Allen, acting as chair- 
man. There were 24 members present. 
The following members were elected as officers: 


Chairman — Mr. E. C. Williams. 
Vice-Chairman — Mr. E. S. Parsons. 
Clerk — Mr. K. H. Aimo. 
Executive Committee — 

Messrs. F. L. Flood. 

A. S. Dawe and 

D. C. Milne. 


President Robert S. Weston, being introduced by the Chair- 
man, then gave an interesting and instructive lecture on 
“Water ”’. 

A motion was made and seconded that the Chairman be 
given the power to make all arrangements necessary for the group 
picture of the Section, for the 1922 ‘‘ Cauldron’. Motion was 
passed. 

Meeting adjourned. 

Kar H. Arno, Clerk 


APPLICATIONS FOR MEMBERSHIP. 
[March 15, 1922.] 


THE By-Laws provide that the Board of Government shall 
consider applications for membership with reference to the 
eligibility of each candidate for admission and shall determine 
the proper grade of membership to which he is entitled. 

The Board must depend largely upon the members of the 
Society for the information which will enable it to arrive at a 
just conclusion. Every member is therefore urged to communi- 
cate promptly any facts in relation to the personal character or 
professional reputation and experience of the candidates which 
will assist the Board in its consideration. Communications 
relating to applicants are considered by the Board as strictly 


confidential. 
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The fact that applicants give the names of certain members 
as reference does not necessarily mean that such members en- 
dorse the candidate. 

The Board of Government will not consider applications 
until the expiration of twenty (20) days from the date given. 


Curesa, OriIpIO DELLO, Quincy, Mass. (Age 22, b. Quincy, Mass.) 
Graduate of the Quincy High School in 1917;.after which he took a course at 
the Franklin Union in structural detailing and design and reinforced concrete. 
Employed by the A. L. Smith Iron Works of Chelsea, first as blue print boy, 
then as draftsman and later was promoted to the estimating department and 
is still serving in that capacity. From October 1918 to December 1918 served 
inthe S.A.T.C. Refers to E. P. Adams, J. J. Horgan, A. F. Probst and A. O. 
Wilson. 

ConnoLty, WitLtAm A., Allston, Mass. (Age 27, b. Roxbury, Mass.) 
Graduated from Mechanic Arts High School 1910, and received a diploma as a 
Military Engineer at Wentworth Institute in 1917. From 1917-19 he super- 
vised construction in France; at present he is a general contractor and builder, 
in business for himself. Refers to F. H. Dillaby, W. H. Ellis, W. F. Pike, 
H. C. Sheils, and J. F. Travers, Jr. 

CROISER, CHARLES L., Pittsburg, Pa. (Age 26, b. Hadley, Mass.) 
Graduated from Mass. Inst. of Tech. in 1916 in Sanitary Engineering. Was 
assistant in civil engineering at Technology 1916-1917; 1917 to date with 
Morris Knowles, Inc., Pittsburg, Pa., on engineering investigations, reports, 
design and supervision of construction. Refersto H. K. Barrows, M. Knowles, 
D. Porter, A. D. Weston and G. C. Whipple. 

Davis, HAROLD FRANCIS, Reading, Mass. (Age 30, b. Reading, Mass.) 
Was a rodman with James A. Bancroft, Reading, on sewers and surveys from 
Sept. 1910 to Jan. 1911; transitman with C. R. Herrick, January 1911 to 
November, same year; November 1911 to September 1912, transitman with 
James A. Bancroft on surveys; September 1912 to April 1917 transitman and 
principal assistant with C. E. Carter on sewers, surveys, topography and sub- 
divisions; April 1917 to July 1919 in the U. S. Army as sergeant and second 
lieutenant; August 1919 to May 1920 timekeeper with Mass. Highway 
Commission; May 1920 to November 1921, principal assistant with Dana F. 
Perkins on general surveys and topography; November 1921 to date a member 
of the firm of Davis & Abbott, C. E., Reading, Mass. Refersto H. K. Abbott, 
C. E. Carter, R. E. DeMerritt and C. W. Rolfe. 

Dove, ALBERT C., Wilmington, Mass. (Age 30, b. Roxbury, Mass.) 
Graduated from Mechanic Arts High School, Boston, 1910, specializing in 
engineering subjects. April r911 to October 1914 with Aspinwall & Lincoln, 
Boston, as draftsman, transitman and chief of party; October 1914 to July 
1917 draftsman and engineering assistant in the Metropolitan Park Com- 
mission; since July 1917 in the U. S. Navy Dept., on inspection duty at Fore 


or 
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River Plant; during 1918 and 1919, resident naval inspector at George Lawley 
-& Son Corp., Neponset; and later transferred to Squantum Plant as chief 
draftsman. Is preparing to become an instructor in engineering subjects. 
At present is inspector and draftsman in the office of the superintendent 
constructor for U.S. Navy, Quincy. Refers to D. A. Ambrose, W. H. Cronin, 
E. H. Lincoln and J. R. Rablin. 

Eppy, Harrison P., Jr., Newton Center, Mass. (Age 27, b. Worcester, 
Mass.) Graduated from Mass. Institute of Technology in 1917 as a sanitary 
engineer. Studied naval architecture and ship construction at Boston Navy 
Yard, April to December 1917; commissioned ensign in construction corps, 
U.S. N. R. F. December 1917 to February 1919; from 1919 to date assistant 
engineer on general civil engineering work at Metcalf & Eddy’s. Refers to 
F.S. Bailey, C. E. Carter, R. K. Hale, F. A. Marston and A. L. Shaw. 

Gipson, JAMES RIcHARD, Medford, Mass. (Age 47, b. Medford, Mass.) 
Educated in the public schools of Medford. He has been in the building 
business for twenty-eight years. Is now a building contractor. Refers to 
C. R. Gow, C. A. Leary, C. A. Miller, H. C. Sheils, J. F. Travers, Jr., and A. K. 
Williams. 

RANDLETT, FREDERICK J., Boston, Mass. (Age 22, b. Boston, Mass.) 
Educated in the Boston Public High School, Wentworth Institute in Archi- 
tectural Construction, and an evening course at Wentworth Institute in 1921, 
and is now taking an evening course in estimating at the Franklin Union. 
In the summer of 1919 was employed by the Aberthaw Construction Co., asa 
plan clerk; the summer of 1920 assistant engineer for the town of Milton, also 
as inspector on sewer and road construction; since the fall of 1920 with F. H. 
Randlett as a carpenter foreman. Refers to P. Gianni, H. A. Gray, F. E. 
Leland, A. G. Martin, E. P. Rankin and E. A. Varney. 


LIST OF MEMBERS. 


ADDITIONS. 


Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass, 
Mass. 
Mass. 
Mass. 


94 Wendell St., Cambridge, 
17 Prospect St., Amesbury, 
Seay ay Oe SOC Oe 51 Concord Ave., Norwood, 
...... 251 High St., Newburyport, 
102 Gainsboro St., Boston 17, 
144 Central Ave., Hyde Park, 
8 Appleton St., Cambridge, 
114 Waverly St., Everett, 
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JACKSON; ICARU Hore aiers epee setchsteee otis esis 6 Beacon St., Boston, Mass. 
JONES, LIAROLD EL tas epee prkraee eters 25 Franklin Ave., Swampscott, Mass. 
JUNIOR, FRANCIS: Bey. 20.5 opens tre eee ae Newbury St., Boston, Mass. 
KeENDRE WeALBERT. Esensuerei cies cerns snsteat 12 Highland St., Roxbury, Mass. 
TA We WILLTAM bl verse ieee rents eet eet School St., Rockport, Mass. 
ISBE, WALTER Elin teacaorie crate 231 Callender St., Dorchester 25, Mass, 
IMEAYS: CHARWESHA ceetan crete aaetetely aertrees 424 Mass. Ave., Boston, Mass. 
MARCUS SMEAURICHH pent pint tr ciaieners 331 Seaver St., Dorchester, Mass. 
MurpoucH, EDWIN B..........-- ‘... 25 Windemere St., Dorchester, Mass. 
NIGHTINGALE, WINTHROP E.............- 73 Hovey St., Watertown, Mass. 
PARSONS VAL BREDAL) 53 seeieuee eines atone ees 204 Foster St., Melrose, Mass. 
Parsons, EDWARD S..............-. 705 Washington St., Gloucester, Mass. 
Parsons, WILLIAM N............--..705 Washington St., Gloucester, Mass. 
RUBIN, BENJAMING cot cine corer mecmees 85 Ruthven St., Roxbury, Mass. 
SAVIGNAC, ALPHONSE. eh cine oie ieee 80 Friend St., Amesbury, Mass. 
TOOLE; CAMERON) Saas oe eee aoe ere 50 Gloucester St., Boston, Mass. 
VINCENT; GEORGE Dios eee 11 Langdon Ave., Watertown, Mass 


CHANGES OF ADDRESS. 


Barry, CG.) GARDNDR yn crsens see ...... 11 Joy St., Boston, Mass. 
BEARD, CAPT. CORNELIUS........- NG Curtis Pub. Co., 366 Madison Ave. 

New York, N. Y. 
BIGELOW ME VACANY Wide hee inner 32 Larch St., Providence, R. I. 
BROCK;.NATHAN -Sskii c nos pen ceieett eee eet eee Gilboa, N. Y. 
BUDD, GHORGE, o| tyke eee ce 8 West View St., Lowell, Mass. 
CURTIS; GREELY1S.00.).c ie ee 1109 Boylston St., Boston, Mass. 
Dovucuas, WALTER B......... Care New Eng. Structural Co., Everett, Mass 
Duruam, Major H. W....Care Foundation Co., Calle Rifa 332, Lima, Peru. 
ATR GORDON Veena eet Care Cuyahoga County Public Health Assoc. 


514 Electric Bldg., Cleveland, Ohio. 


IANNAE | DEONAS) Hoses ete ae eee eee 14 Waverly St., Fitchburg, Mass. 


HERING, RUDOLPH..... Apt. 22, 550 West 157th St., New York City, N. Y. 
JACKSON) RALPH liseiewy. ranean ee re 3 Rollins Place, Boston, Mass. 
JONSBERG; Fighe on 2 isso Room 819, 6 Beacon St., Boston, Mass. 
REED, CARIB aie ene 1401 East 88th St., Cleveland, Ohio. 
SHERRY) PRANK Ec. seen een ee eee 14 Beacon St., Boston 9, Mass. 


Seer Aare ti eean eee ere 17 Addison Ave., Rutherford, N. J. 
AiR haa eat i 245 Commonwealth Pier, S. Boston, Mass. 
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LIBRARY NOTES. 


RECENT ADDITIONS TO THE LIBRARY. 


U. S. Government Reports. 
Water Supply Paper. No. 500-C. 


State Reports. 

New Hampshire. Report of Public Service Commission. 
1920. 

New Jersey. Annual Report State Department of Health. 
1921. 

New Jersey. Report on Water Resources of the State and 
their Development. Hazen, Whipple & Fuller. 

New York. Report State Bridge and Tunnel Commission. 
1921. 


Municipal Reports. 
Louisville, Ky. Annual Report of Commissioners of 
Sewerage. 1921. 
Providence, R. I. Annual Report Water Supply Board. 
1921. 


Miscellaneous. 

American Civil Engineers’ Handbook. Merriman. 

Architects’ and Builders’ Handbook. Kidder-Nolan. 

Concrete Works. Hatt & Voss. 

Design of Highway Bridges of Steel, Timber and Concrete. 
Ketchum. 

Engineering Drawing. French. 

Engineering Geology. Ries and Watson. 

Fire Prevention and Fire Protection. Frietag. 

Fresh-water Biology. Ward and Whipple. 

Graphical Analysis. Wolfe. 

Handbook of Hydraulics. King. 

Mechanical Equipment of Buildings. Vol. 2. Harding & 
Willard. 

Mechanics of Engineering. Church. 

Materials of Construction. Johnson, Withey, Aston & 


Turneaure. 
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Practical Astronomy. Textbook. Hosmer. 

Pumping Engines for Water Works. Hague. 

Steel Mill Buildings. Ketchum. 

Theory and Practice of Modern Framed Structures. 3 
parts. Johnson, Bryan, Turneaure & Kinne. 

Value for Rate-Making. Floy. 

Waterworks Management and Maintenance. Hubbard 


and Kiersted. 
LIBRARY COMMITTEE. 
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PAPERS AND DISCUSSIONS 


This Society is not responsible for any statement made or opinion expressed in its publications 


SPECIAL FEATURES AND HANDLING OF “ COST-PLUS ” 
CONTRACT AT A SOUTHERN UNIVERSITY. 


By Tuomas C. Atwoop,* MEMBER Boston Society oF Crivit ENGINEERS. 


(Presented January 25, 1922). 


THERE are many forms of “ cost-plus ”’ contracts, and while 
the purpose of the present paper is to discuss but one of those, it 
may not be amiss to allude to some of the others and especially 
to the reasons why they are held in disfavor by many people in 
order to show the reasons for certain of the provisions in the 
form I bring to your attention tonight. 

The original form of contract is, of course, the straight 
*“ cost-plus ’’ form, that is, the owner pays the entire cost of the 
project plus a certain percentage of that cost. This was open to 
the principal objection that there was no incentive to the con- 
tractor to hold the cost of the work down as much as possible, 
beyond the incentive provided by his own conscience and by his 
desire to earn a good reputation for doing this kind of work 
economically. Unfortunately there is a popular superstition 
more or less prevalent that contractors have no conscience 
while the natural tendency of owners to change and increase the 
amount of work to be done usually resulted in larger expenditures 
than originally contemplated, so that the best intentigned con- 
tractor usually found himself prevented from showing an attrac- 


* Of T. C. Atwood Organization, Chapel Hill, N. C. 
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tive looking final estimate; and the comparison of the original 
and final estimates is what the average owner makes, with scant 
consideration of the cost of extra work he, himself, has ordered. 
Coupled with this trouble is the tendency of the contractor to 
make a close estimate in the first place, due to his desire to get 
the job, which often times depends upon this point. 

Out of these troubles grew the “‘ cost plus fixed fee ”’ contract 
and this was claimed to eliminate the incentive on the part of 
the contractor to increase the cost so as to increase his profit, 
and did so, but did not permit the contractor to hold the work 
down to that originally contemplated, and was often times un- 
satisfactory to the owner because he found his final cost greater 
than he expected; and to the contractor because he did not 
receive a fair return on the value of the work he was finally 
required to do. 

Then came various forms of guarantee in which the con- 
tractor agreed to assume part or all of the cost, if this ran above 
the estimate, while expecting to receive a greater or less share of 
the savings if the cost ran below the estimate. 

This immediately introduced our old friend “ extra work ” 
in a virulent.form and the last state of that man was little, if any, 
better than the first. 

We may take it as an axiom in construction work that no 
contract is really satisfactory to either side unless the contractor 
makes money. In searching for the ideal form of contract, 
then, for any particular case, (and we should realize that no one 
form is universally applicable) we should aspire to find one which 
will allow the owner to secure his completed work at the time 
desired and at the lowest cost for the quality of work required, 
and which shall at the same time secure to the contractor a fair 
return on his stock in trade, whether the latter consists of capital, 
equipment or organization. 


To come now to the case in point, the Trustees of the Uni- 
versity of North Carolina were suddenly confronted with the 
problem of spending some $1 500000 in buildings and other 
improvements. I say suddenly, because within a few days near 
the close of the last regular session, the legislature appropriated — 
this sum and also abolished the State Building Commission 
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which had up to that time handled the construction work for all 
state institutions and threw each institution upon its own re- 
sources. The Trustees appointed an unusually able Building 
Committee which desired to proceed at once with the work as 
the need of increased facilities was great. 

The program which I suggested to them seemed to make 
the correct analysis of the situation and they engaged me to 
carry it out. This program was, in brief, first to organize a 
force of architects and engineers to design the work on the 
ground and supervise its construction and second to let the 
entire work to a capable contracting firm on some form of cost 
plus contract and to get them started just as soon as the first 
plans could be prepared. 

The form of contract selected was a modification of the 
“cost plus fixed fee ” and was selected for the following reasons: 

1. It was desired to start .construction at once without 
waiting for preparation of plans and specifications and letting 
of lump sum contracts. 

2. The construction was to be in a small town of less than 
I 500 normal population with little available labor, and to have 
two or more contractors fighting each other for labor would be 
unfortunate. 

3. There was no housing available for the construction 
forces, and as this must be constructed it could be done most 
economically under direct ownership of the University and remain 
for future work. 

4. The introduction of a large construction force into a 
small country town was fraught with dangers which could best 
be controlled under such a form of contract. 

5. It was desired to control the speed of progress in order 
to secure the buildings when most desired. The most recent 
building constructed at the University had been delayed for 
many months because it was let on a lump sum basis in a falling 
market and it was to the advantage of the contractor to delay it. 

On the other hand there was a very real objection to what 
was termed the “ wasteful cost-plus war time contracts ” and 
the problem was to produce a form of contract which would 
meet the necessities of the case and yet avoid the objection stated 


above. 
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The form adopted is given herewith: 


AGREEMENT. 


This Agreement, made this 17th day of June, 1921, by and between 
the Trustees of Building Committee of the University of North Carolina, 
of Chapel Hill, N. C. (hereinafter called the Owner) and T. C. Thompson & 
Brothers of Charlotte, N. C., (hereinafter called the Contractor) 

Witnesseth: — That the parties agree as follows: 


ARTICUE S41: 


CONTRACTOR TO FURNISH. 


The contractor shall furnish a skilled organization and shall carry on the 
work of construction of college classroom buildings, dormitories, dwellings for 
members of the faculty and such others as may be designated and the over- 
hauling, changing or repairing of any buildings, and any other structures 
which the Owner may require, all to be located at Chapel Hill, N. C., and 
shall provide sufficient supervision from his main office to insure efficient and 
economical handling of the work. - 


ARTICLE, (2. 


PLANS AND SUPERVISION. 


The Owner has appointed T. C. Atwood, Engineer, as his Executive 
Agent on all matters pertaining to this contract and all matters involving 
expenditures are to be approved by him or members of his organization 
acting within the scope of the authority delegated to them, before the orders 
are given or expenditures made. 

The various structures are to be built, added to or repaired, in accordance 
with plans and specifications prepared by the T. C. Atwood Organization 
and all work is to be done under the supervision of this organization. 


ARTICLE 3. 


FINANCIAL, 


The Owner will advance from time to time the funds necessary to carry 
on the work and the Contractor shall render strict account of all expenditures 
and shall submit a weekly report showing a balanced financial statement with 
paid vouchers supporting all expenditures. 

_All orders and contracts for labor and material placed by the Contractor 
shall be placed by him as agent for the Owner. 

The Owner is to receive the benefit of all discounts, drawbacks, rebates, 


insurance dividends, unpaid wages and all similar items tending to reduce the 
cost of the work. 
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ARTICLE 4. 
GUARANTEED ESTIMATES, 


As soon as the plans and specifications for any structure are sufficiently 
completed, the contractor shall make and submit to the Committee an estimate 
of the total anticipated cost of the structure and shall guarantee that the total 
cost of the structure, insofar as shown by the plans and specifications on which 
the estimate is based, shall not exceed the estimate given. This estimate 
shall be submitted to the Engineer of the Owner for approval. In case of 
disagreement a third party shall be agreed upon whose decision shall be 
final and binding on both parties. The expense of employing this third party 
shall be borne equally by the Contractor and the Committee. Should the 
cost exceed the estimate approved or finally agreed upon, such excess cost of 
the structure shall be borne by the contractor up to the amount of his fee 
upon this structure. 

ARTICLE 5. 


LIENS. 


The Contractor shall indemnify and save harmless the Owner from 
laborers’ and mechanics’ liens arising out of the work to be performed under 
this contract. 

ARTICLE 6. 


BOND. 


The Contractor shall furnish a fidelity bond in the amount of twenty-five 
thousand dollars ($25 000) insuring the faithful performance of the various 
provisions of this contract and this bond shall be approved by the Owner. 
The premium on the bond will be paid by the Owner. 


ARTICLE 7. 
TRAVELLING EXPENSE. 


Whenever necessary in the judgment of the Owner, travelling expense 
to the job one way will be allowed to men in the job organization, to be paid 
after satisfactory service. Return traveling expense will not be allowed. 


ARTICLE 8. 
FEE. 


For his services the contractor shall receive the lump sum fee of ..... based 
on the completed value of work of $1 100 000 or a proportionate fee should 
the total value of completed work be less than this sum. If, on the other 
hand, the value of completed work be greater than $1 100 000 an additional 
fee of ..... shall be paid for each $100 000 additional value, no fee being paid 
for smaller additions than $100 000 to the main sum. Fees shall be payable 
monthly on the basis of the value of work done during the preceding month 
compared to the total. Ten percent. of the fee may be retained by the Owner 


until the satisfactory completion of the job. 
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ARTICLE 9. 
FEE INCLUDES. 


The fee paid to the contractor shall include his compensation and all 
expense to which he is subjected, except the cost of the job organization. 
This fee to the contractor will include his home office expense, including 
salaries, travelling expense, telephone and telegraph charges. Any special 
service required of the contractor’s main office by the Owner shall be allowed 
as an extra expense. The regular service to be furnished by the Contractor’s 
main office shall, however, include the following: All work necessary to es- 
tablish the job office as a going organization; the setting up of approved 
systems of accounting and cost keeping; the services of his employment and 
personnel department in supplying the job with any necessary labor not 
secured locally; the services of his purchasing department in the purchase of 
materials whenever this is requested by the Owner; the purchase of all materi- 
als, however, to be subject to the approval of the Owner; the service of his 
estimating department in preparing estimates of the various structures; the 
visiting of the job by a superintendent at least once every two weeks; the 
visiting of the job by executive of the contractor at least once every month; 
the visiting of the job by a chief accountant at least once every two months. 


ARTICLE 10. 
TERMINATION OF EMPLOYMENT. 


The employment of the Contractor may be terminated at any time by 
the Owner ten days after written notice to this effect has been mailed to his 
home office. . In such case the Contractor shall use his best effort to turn 
over to the Owner all property and records in the best possible shape. 

The Contractor shall be entitled to receive such proportion of the total 
fee as the sum of the expenditure at the date of termination, plus bills due and 
payable at that date, bear to the total estimated expenditure on his portion 
of the work, subject to the provisions of Article 8. 


ARTICLES: 
ACCESS TO RECORDS. 


The Contractor shall permit the Owner free access at all times to all 
records, correspondence, calculations and similar papers relating to the work 
and all records shall remain the property of the Owner. 


ARTICEE 13 
INSURANCE. 


The Owner will secure insurance covering loss by fire and tornado on 
materials and uncompleted buildings and against liability for injuries to the 
persons and property of employees and the public. 
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ARTICLE: 13. 
SUB-CONTRACTS. 


It is understood that the intent of this contract is to reduce the number 
of sub-contracts to a minimum. The placing of sub-contracts is to be 
approved by the Owner. The right is reserved by the Owner to place any 
sub-contracts independently of the Contractor, 

In WITNESS WHEREOF: 

The said parties to these presents have hereunto set their hands and 
seals the day and year first above written. 

(Signatures) 


You will notice several special points regarding this contract. 
First, it is a “‘ cost plus fixed fee ’’ contract, based on a certain 
fixed expenditure with fee reduced proportionately for a lesser 
expenditure. Second: Provision is made for increasing the 
expenditure by securing a subsidiary fixed fee for each additional 
$100 000 of added expenditure. Thus the State is protected 
against payment of the full fee if unforeseen conditions require 
the amount expended to be materially reduced while the con- . 
tractor is protected against being required to make largely in- 
creased expenditures without compensation. The contractor, 
it is true, may be required to expend $99 000 without added fee, 
but this is only an increase of 9 percent. in the principal sum and 
is not unreasonable. To allow an added fee for smaller sums 
would be practically a return to the straight “cost plus a per- 
centage’ contract which it was expressly desired to avoid. 
Third: it is provided that before beginning work on each struc- 
ture an estimate of its cost shall be prepared and agreed upon 
between the contractor and the engineer of the Committee with 
provision for arbitration in case of disagreement, and the con- 
tractor shall guarantee this estimate to the full amount of his 
fee on each structure. This, you will observe, gives the State 
the benefit of a reasonably close approximation of cost in advance 
on each structure and also provides the necessary incentive for 
economical work on the part of the contractor. 

It is true that this requires a considerable degree of mutual 
confidence between the contractor and engineer, but this has 
come to be recognized more and more of late years as an extremely 
desirable feature of construction work. In the present case half 


” 
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of the total expenditure is now covered by these guaranteed 
estimates and in no case has there been any thought of the neces- _ 
sity of resorting to arbitration, all estimates having been mutually 
agreed upon with little difficulty and the respect of each side for 
the other has been constantly strengthened. 

Fourth: A Bond is required. This was not originally 
contemplated, but when I went over the contract with the 
Attorney General, he thought it best-to call for a bond princi- 
pally because it is the custom for all public contracts to require 
one, this of course being due to the fact that the majority of such 
contracts are of the lump sum variety. In this case the bond 
instead of being the ordinary construction bond was restricted 
to a ‘‘ fidelity ’’ bond in the sum of $25 000, merely to provide 
for proper handling of business, the necessary money for the 
carrying on of this work being advanced to the contractor by the 
University. The unusual nature of this bond is shown by the 
fact that the bonding company had no appropriate blank and it 
was necessary to take a “ personal”’ bond blank and alter it to 
cover the case. 

Fifth: It is clearly stated just what we would do in the way 
of allowance for travelling expense, this being allowed only to 
men in the job organization and only one way, and this only in 
case we admitted the necessity. So far there have been but few 
cases in which travel expense has been allowed. The railroad 
fares of labor it was necessary to import has been advanced as 
usual, but later deducted from the wages due and we have had 
no difficulty in getting labor. This gives you an idea of how 
nearly we are getting back to normal. 

Sixth: The contract clearly states that the fee paid to the 
contractor includes not only his profit, but also all expense to 
which he is subjected exéept the cost of the job organization. 
It covers his home office expense including salaries, travelling 
expense, telephone and telegraph charges and specifies in con- 
siderable detail the work and travelling which is expected of the 
home office force. 

I have handled a great deal of ‘ cost-plus’’ work in the 
last few years, and have found that there are generally more petty — 
annoyances in the home office expense accounts and greater 
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difficulty in checking them up than in any other one thing on the 
job, and determined to eliminate this cause of friction. By 
specifying clearly the minimum number of trips to be made by 
members of the home office organization, this item could be 
readily approximated for putting in the bid and the question as 
to whether too many trips are being made does not arise. 

The telephone and telegraph expense is small, but it is 
slightly disconcerting to find some subordinate in the home 
office sending numerous long telegrams or submitting heavy 
long distance telephone charges in regard to materials which 
will not be purchased for weeks or months and on which the 
mail would be sufficiently quick and as a rule more satisfactory. 

Seventh: Termination of Employment. . Provision is made 
for terminating the employment of the Contractor at any time 
on ten days notice. Nothing is said about termination for cause 
and this omission was made after due thought. With the clause 
as it reads the Contractor can be discharged at any time without 
the necessity of giving reasons or making troublesome explana- 
tions which may form the basis of financial claims or even of 
law suits. The terms of settlement are made a part of the con- 
tract so as to avoid claims for anticipated profits on the uncom- 
pleted part of the work. It is true this method of termination 
puts a powerful weapon in the hands of the Owner but the Con- 
tractor knew in advance the men with whom he had to deal, 
and besides the Owner will always be reluctant to make a change 
in contractors as the trouble and expense of such a move is sure 
to be great and to be undertaken only as a last resort. 

Considering now the contract as a whole, you must not 
imagine that it was accepted by all concerned without the most 
searching scrutiny and the most careful consideration. 

The Trustees Building Committee consists of the Governor, 
ex-officio, the Secretary of State, as active chairman, the President 
and Business Manager of the University, one of the principal 
lawyers of the State, one of the noted bankers of the State, a 
successful real estate operator and builder, the head of the Budget 
Commission, and a faculty representative. There are no better 
men in the State for such a purpose and they devoted a two day 
session to the examination of the proposed form of contract. 
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I took it on to Raleigh and submitted it to the Attorney General 
and the Governor. All, especially the Committee, were skeptical 
and while they admitted that the “‘ cost-plus ” form of contract 
was the only one suited to the conditions, they felt that it would 
- be impossible to write one which would suit their various ob- 
jections. This form, however, after careful examination, they 
approved with scarcely a change. 

The next step was to advertise for bids and to my mind this 
was the crucial moment. If the contractors refused to bid on 
this form our efforts were in vain. On the day set, we received 
28 bids, two of which were irregular, but the remainder bid on 
the contract exactly as written and without a protest. The list 
of bidders included some of the largest and best known firms in 
the East, and all seemed not only willing but anxious to undertake 
the work on these terms. The price bid varied from $40 000 to 
$80 000 or a fee of about 4% to 8%. 

The list of bidders included such firms as the Turner Con- 
struction Co., H. D. Watts Construction Co., Foundation Com- 
pany of New York, James Stewart & Co., H. K. Ferguson & Co., 
Fiske-Carter Construction Co., Dupont Engineering Co. and 
Stone & Webster. 

One of the principal firms doing “ cost-plus ’’ work refused 
to bid on the ground that they might be forced to the position of 
guaranteeing an estimate lower than they thought the work 
could be done for, but this fear was not expressed by any of the 
other contractors. 

The contract was let to T. C. Thompson & Brothers of 
Charlotte, N. C., although they were not the low bidders, but 
were one of the lowest and presented qualifications which seemed 
to the Committee to make them best suited for the work. They 
started at once and have completed to date sixteen dwelling 
houses and many small jobs and have four dormitories well 
under way. 


The methods of handling this work have been thoroughly 
worked out and are given below: — 


’ 
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A. Purchasing. 


The contractor is required to secure the authorization of 
the Engineer before making any purchase amounting to $100 or 
over. Smaller purchases he is allowed to make without prior 
authority but must submit these bills with the others, so no 
purchase escapes scrutiny. A special form of authorization is 
used, which I designed some years ago on similar work and have 
since used exclusively. It provides spaces for the following 
essential points: 

I. Description of article to be purchased. 

2. Bids received per unit and total. 

3. Delivery offered. 

4. Point of delivery, that is, whether f.o.b. job or where. 

5. Recommendation of contractor as to which bid is most 
advantageous and why. 

6. Signature. 

7. Approval of Engineer. 

This you will notice places on file all the needed information 
on a single sheet in a form easily referred to. 

The question frequently arises why was a certain article 
purchased from the firm and in the manner it was. This is 
easily looked up in the file of purchase authorizations without 
recourse-to the contractor’s file of bids and again comparing them. 

It is sometimes the case that the Engineer disagrees with 
the contractor by reason of more complete knowledge of the 
necessities of the case and decides to order from a different firm, 
perhaps at an increased price. If so, the record is clear and 
complete and the responsibility properly fixed. 


B. Accounting. 


The contractor is required to hand in each week a balanced 
financial statement, showing all expenditures made to date, 
backed up by vouchers. 

This shows the state of the finances, but of course does not 
show the commitments nor the way in which the job is pro- 
-gressing as compared with the estimated cost. The latter is 
shown by periodical statements which show the cost to date, 
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plus the estimated cost to complete. Daily cost sheets made by 
the cost clerk are sent to the engineer’s office by noon of each 
day, showing the unit labor cost on the principal items for the 
previous day, thus giving an opportunity to continually compare 
actual with estimated labor cost and take remedial steps before 
it is too late. 


C. Employment of labor. 


Standard rates for the different classes of labor were set at 
the outset and have been adhered to so far with little deviation. 
Common labor is paid 20c per hour, carpenters 50c to 60c and 
brick masons 75c. Over time is paid for at the same rate as 
regular time. The labor camp is run on a contract basis, the man 
in charge of the camp being paid $5.00 per week for each colored 
man boarded and $6.00 per week for each white man. This 
amount is deducted from the wages. Colored labor is housed 
in a separate camp from white. The colored labor is of the 
regular shiftless, slow, easy going kind usually found in the 
South, happy and care-free, ready to work hard if the proper 
singing leader is provided, but preferring to loaf rather than to 
work any day. A sharp lookout has to be kept for labor agents 
from other towns trying to get our men to leave. There are laws 
in North Carolina making this a hazardous occupation and more 
than once I have called: upon the Mayor to see that a certain 
party ceased his flattering, but annoying attentions. The old 
way used to be to waylay the offender and beat him up, but this 
method, simple and direct though it be, seems to be falling into 
disfavor. 


D. Inspection. 


The work is carefully supervised by a resident civil engineer 
and one or two inspectors. There is, of course, less need of de- 
tailed inspection than on a lump sum contract, but I have never 
seen the construction job of any kind where an intelligent in- 


spector was out of place and unnecessary, and most good con- 
tractors feel the same way. 


DISCUSSION. mt 


E. Working out of contract. 


Our paths have not always been strewn with roses, but on 
the whole everything has worked out admirably. There has 
been no difficulty in agreeing upon guaranteed estimates and in 
the case of the jobs which have been finished, the records show 
costs to run very closely with the estimates. The only exception 
is in the carpenter labor which has run high, showing that the 
efficiency of this class of labor has not returned to normal. 
Recent figures on the dormitories show that they are running 
close to the estimated costs with a possible saving of about 3%. 

So far our experiment seems to be working satisfactorily 
and all hands are working faithfully together to make this 
continue to the end. 


DISCUSSION. 


W. D. HENDERSON*— I recently handled the supervision of 
a “cost-plus”’ contract which might be of interest. Incidentally 
it was a piece of work undertaken in the South—Zin South 
Carolina. This contract was with a large contracting concern, 
but was unusual in that it was not covered by the ordinary 
written form of contract. The owner said to the contractor — he 
knew him, by the way, and had worked with him before, — 
“You go ahead with this work’’. It was agreed what his fee 
should be, but the contractor advanced no funds whatever for 
any of the construction work. The owner placed a sum of money 
in his own bank and gave the contractor the privilege of drawing 
on that for his immediate expenses. Incidentally this sum was 
sufficient to cover approximately one month’s work. At the 
end of one month the contractor submitted a statement in which 
he showed the amounts of his total expenditures for the month. 
The fee which went to the contractor as compensation covered 
much the same items as Mr. Atwood has mentioned, except that 
some of the office expenses were billed, such for instance as 


stationery. 
I have never known of another contract let that way. 


* 21 Woodard St., Newton Highlands, Mass. 


72 BOSTON SOCIETY OF CIVIL ENGINEERS. 


Mr. Atwoop — The question has been asked as to how 
bids were compared. The contractors all bid on the basis that 
the total work would cost $1 100 000, and their bids were a lump 
sum fee for doing that amount of work. If the total proved to 
be less than that they were paid pro rata. If more than that 
they got a certain additional fee which they also put in as a bid. 
If it didn’t amount to $100 000 more they got nothing in addition. 

For instance, if the fee was, say, $50 000 for $1 150 000 of 
work and $5 000 for each additional $100 000; suppose the work 
amounted to $1 270 000, they’d get $50 000 for $1 150 000, and 
$5 000 for the $125 000 more. They wouldn't get anything 
more than that unless they did $200 000 worth in excess, when 
they would get $10 000. 

With reference to daily costs: We have a special cost clerk 
who goes around every day and sees how much work has been 
done and figures up what each of the main items would cost, — 
how much to lay brick or to lay up tile or per square foot of 
forms, — erecting the forms, —ditems like that. We started 
some brick work on one outside wall of one of the dormitories 
and the first day we got $33 per thousand labor cost, —it was 
special double course bond we used there. We got right after it 
and tried to get better methods and we got the price down to $20 
or $22 per thousand. It gives us a chance to catch any excess 
labor cost every day. 


s 
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SE ee 
MEMOIR OF DECEASED MEMBER. 


RICHARD HUTCHINSON.* 


RICHARD HUTCHINSON was born in Douglastown, N. B. on 
May 25, 1872. He was the only son of Ernest Hutchinson —a 
prominent lumber operator in northern New Brunswick — and 
Eliza Jane (Johnston) Hutchinson. His early education was 
obtained in the schools of Annapolis Valley and in Acadia College. 
At the age of eighteen, he came to the United States, taking a 
course at the Rhode Island Technical School, and later working 
in several shops in and about New York, prominent in different 
lines, with the definite purpose of getting a broad experience. 
In this way, he came early in 1894 to the Babcock & Wilcox 
Company, and entered the service in which — with the exception 
of about a year — he was to spend the remainder of his life. The 
first years were passed in the Engineering Department, where, 
beginning as a draughtsman, he afterward won promotion and 
found opportunity to demonstrate that capacity for affairs, 
accuracy and thoroughness which were his to a marked degree. 

* It was, however, in the fieldof engineering sales that Hutchin- 
son’s inclinations and talents found fullest scope. Transferred 
to the Company’s Boston Office as salesman in 1899, he became 
its manager in 1910 and so continued until his death. Possessed 
of a keen analytical mind, resourcefulness and Scottish per- 
sistence, he was peculiarly definite in his objectives and stead- 
fast in their pursuit: moreover he was a master of the art of 
clear and concise statement. Always alert, he never allowed 
himself to be stampeded. A business friend wrote of him, 
“He would analyze a prospect better than any man I ever knew. 
He would set down the factors that were in his favor and those 
that were against him and could generally figure out with mathe- 


* Memoir prepared by I. E. Moultrop and R. E. Curtis, 
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matical exactness as to just why he should get the order or why 
it should go against him.—He could think of more logical reasons 
why a man should buy his boilers and of more reasons why they 
should not buy the other fellow’s than any man in the selling 
game that I ever met.” 

Mr. Hutchinson was an enthusiastic yachtsman, finding in 
the sport not only recreation but opportunity for scientific study 
and experiment. First and last he owned quite a number of 
boats, both sail and power, racing several of the latter which he 
designed in long distance ocean contests. At the time of his 
death he was Commodore of the Boston Yacht Club. He was 
also a member of several other organizations, engineering and 
fraternal. His membership in this society dated from May 18, 
1904. 

He died on June 14, 1921, leaving a widow and one son. 

Quiet and undemonstrative in manner, he was notably 
genial and loyal to those whom he favored with his friendship. 
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